ABSTRACT The quality of three insect protein sources [Mormon cricket meal (MClvl), house cricket meal (HCM) and Eastern tent caterpillar meal (TCM)I was evaluated relative to that of lactalbumin (lA) and soy protein (SP) by using both amino acid analysis and a rat bioassay. The amino acid pattern of the three insect meals indicated that methionine should be the first limiting amino acid for growing rats. In the rat bioassay, weanling Sprague'Dawley rats were fed graded levels of the five proteins in purified diets and the response (weight or nitrogen gain) evaluated as a function of nitrogen intake. The individual nitrogen intakeanimal response results could be described by a series of curves using a four-parameter logistic model. The use of parameter sharing permitted the full range of responses to be described so that statistical differences between the dose-response curves could be identified. When We know of only three studies designed to evaluate the value of an insect species when fed to animals other than poultry. In the first study, the quality of protein from the termite species, Mauotermes falciget, was evaluated in a rat bioassay using the PER method, and a value o{ I.7 was obtained (ll). The low valud for termite protein was attributed to its low digestibility (sl"/"|trelative to that of casein (84%1. The high temperatures used in the processing of the insect material may have altered its protein quality by decreasing amino acid availability. In another study, soldier fIy larvae, Hetmetia illucens, were incorporated into a practicaltype diet and fed to pigs. Dry matter digestibility was significantly lower for this diet than for a corn-soybean meal control diet (12).In the third study, dried, ground ether-extracted Mormon crickets were used as a protein source in a multi-dose rat bioassay (13 
, tace fly lMusca autumnalis DeGeer)pupae (4) , Mormon crickets lAnabrus simplex Haldeman) (5, 6) , house crickets lAcheta domesticus L.) (7) and avariety of lepidoptera species (8) (9) (10) crickets were used as a source of protein in purified diets for poultry, methionine and arginine were found to be co-limiting {5, 71. We know of only three studies designed to evaluate the value of an insect species when fed to animals other than poultry. In the first study, the quality of protein from the termite species, Mauotermes falciget, was evaluated in a rat bioassay using the PER method, and a value o{ I.7 was obtained (ll). The low valud for termite protein was attributed to its low digestibility (sl"/"|trelative to that of casein (84%1. The high temperatures used in the processing of the insect material may have altered its protein quality by decreasing amino acid availability. In another study, soldier fIy larvae, Hetmetia illucens, were incorporated into a practicaltype diet and fed to pigs. Dry matter digestibility was significantly lower for this diet than for a corn-soybean meal control diet (12) .In the third study, dried, ground ether-extracted Mormon crickets were used as a protein source in a multi-dose rat bioassay (13 Mormon cricket meal (13) Figure 2 . As was seen when weight gain was the response variable, the curve describing the nitrogen intake-nitrogen gain relationship of rats fed diets containing lactalbumin had the steepest slope, while the curve describing the response of rats fed diets containing TCM had the least slope. The shape {parameter c) of the curves describing the response of rats fed diets containing HCM was identical to that for the curves describing the response of rats fed diets containing soy protein and MCM, but the slope (lower value for parameter d) was slightly steeper.
Final parameter estimates for the fit of the model to the data when weight gain or nitrogen retention was the dependent variable are shown in Tables 3 and 4 , respectively. Although the parameter estimates obtained were dependent upon the response criteria se-'lected, the patterns observed were identical. (13) and that further additions of lysine and histidine had no effect (unpublished results). No and arginine appeared to be co-limiting (6, 7) .
When compared to lactalbumin, the other four protein sources were in{erior at all levels of animal performance (Table 5| In an attempt to coripare the relative value of these proteins by utilizing the amino acid content of the proteins, a decision must be made on whether or not methionine or total sulfur amino acid content is used for evaluating proteins first limiting in the sulfur amino acids. Calculations based on total sulfur amino acids were used here because diets containing the same amount of sulfur amino acids (mmol sulphur/lOO g diet) supported identical gowth rates even though the amount of cystine varied from one half to over two thirds of the total (23, 24ll. Although not measured in this experiment, it was assumed that tryptophan was not the first limiting amino acid (7, I3l. -11.6 t 0.9 -11.6 r 0.9 -11.6 10.9
Using the amino acid requirements for growth (25) When evaluating protein quality using a multi-dose bioassay, an attempt should also be made to formulate diets so that for each protein source tested, the response of at least one group of animals is at or near the response plateau. These data should support a more accurate assessment of both the "diminishing returns'/ area of the response curve and the maximum response lI3, 14, 261. An accurate estimate of the "diminishing returns// area of. the response curve is critical in assessing the efficiency of incremental increases of dietary nutrient concentration as the response approaches R*.*. This "area of diminishing returns/' has been shown to vary widely between rats fed diets containing different dietary protein sources (14) .
